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immmtftm] ci2N 9/06 
[^*] *m ^ 

[3§W#] 

[ft*] Hill iSBT 

000004477 
[ft*X(i*#] ^7 
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[#S±] 

[ft*Xt±*#] SMc £2 

[^^^H#-^] 027993 
[mtt&m] 21.000R 
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[lf^2] pH 6.0, 25°C, 5B#K^^MS^Hi3V>T90 %m_h, 17 

i^yy K*H* & Kfc&&&]± L 2 O^^M^^ 3y>^y -tf <> 

[lff^4] pH 6.5-COt>3 v v^- -tf H*ti"^>Kmflt^6 mMJ: 

o 

( b ) mm p h : 6 . 5 ttis 

(c) $gpHll 16. 0-11. 0 
( d ) M&i&Jg : 6 0 °C 

( e ) f&^CTEtt : 5 0 °C#i5 (pH7. 5) 

(f) pH6.0T?<£>£5c14 : 25°C, pH6.0, 5(^-^90 %^_t, 25°C, 1 7P#P B TC70 

(g) ^1:^4 3, 0 0 0 (SDS-PAGE) 
( h ) Km m : Hf ;i/ n -> > H*t L 5.9 mM (pH6. 5) 

[»*^6] &T<D (a) , (b) Z(i (c) o3ctSt>3y>t^ 

->?"--tf 0 

( a ) e#i#-3- i -cms ti& r % j wmw htzhm&M 

(b) E?!l#-ti -e^tsti&r^ HL<i±»7<yn 

ffifiE# 2004-3031301 



#M 2 0 0 3 - 1 2 1 5 3 3 ^- V \ 2/ 

(c) mm^i^mzn&r < ymmmt 8 o%&±.<Dtm&*7f;irT < ;m 

Umm7] 11T<D (a) v (b) Xf± (c) «If>3y>t^ 

v ? - -tf £ n - k-t & -r ^ ^ v > * ^ v ^— if at^f-o 

(a) @e^J#^-l-e^$tl^T^ /Hfi^t)^SS6R 

(c) E?!)#-^-l t$S^7 5 SWSLMt 8 0%m_LO>ISIwH4^^i-T< 
rt» <b ta „ fJ^y^^ v ^ - -tfi£14 S:tt*ieR 

9 ] If ^ 8 fett£>&*&x.fls:D N A fc^tr^fMESWfcXti^ 

[If ^ 1 0 ] lt*« 9 IB«c<7)^W$^#:X(i^K*Afr^^«l^if * 
U i£# <b +P> 3 v > * * v ^ - -tf £ JMX-T Z>^t* mWi t1r& ^tm^f)^ 
uisy**cis V- -tf (Dm&feo 

[0 0 0 1] 
[0 0 0 2] 
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tf'HIJ (pH7.5-8.0) UT^->^#RSHioV^-r, if >J tf>ri ? PJ5e1ffiK 

£l <b fiX \i*h mm&i&X<D&7z\!k<D&xmm Wt? i* £ ^o/: c 
[0 0 0 3] 

[#ft» 1 ] 

#HB354-52789^$fc 
[#tt»2] 

#^BS56-92790-^-<&# 

#WBS60-43379-^-<2ril 
[#^t4] 

#^¥2-265478^|R 
5 ] 

#II¥10-355482#<&$R 
1 1 

J. Biochem. ,89,599(1981) 
[0 0 0 4] 

, tfum^^t tiz>m%>jn<vmizmmx$>z><Dx\ ev^if ^^K^t^-t- 
& t wmm^mmm^frtL&o ttz, tf * e ym^^^^^^m^ttx 
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#M 2 0 0 3 - 1 2 1 5 3 3 ^- y : 4/ 

[0 0 0 5] 

*Of;i/n v >*df v ^--titfE : ?-(#r ? fl¥5-115281-^^OK^iJ##2tciStic) 

tz )v v > * * v r - 4f * nm -r * - 1 k m% l > ^s&w * ^ l £ 0 

[0 0 0 6] 

(2) pH 6.0, 25°C. 5B#KO«ft^a^^*5V/>T90 %J^±, 1 7 Htra<OgyG.&K 
*5V>T70 XJSL±055#Mtt«r*i-*^i (1) O^M^f^n y V ^--tf 

o 

(3) »4Sf^3y y--tffcJt«LT, itt«-COf^3 y>tc*j"t 
£^j£t£tf ? ft-tL7^g (2) OScfIt>ny>t^vf--b* 0 

(4) pH 6.5tOf>3 v>^-^rvr--tf^^1"^KmfiS7& ? 6 mMi 0 *>/h$v^K 
Zm-f&mB (3) O3fcfEM-*f^3y^*^v^-^f 0 

( 5 ) Tia<oa<t wttK & acraww 3 -> > * * > r--tf Q 

(a) ffcffl : l^/wo-f^nv^fcJE^ttU l t^o^v y 1 ^e;u<7) 

( b ) Mil p H : 6 . 5 # ffi 

(c) ^pHil 16.0-11.0 

( d ) MiSS* : 6 0 V 

( e ) «gc£tt : 5 0 (pH7. 5) 

(f) pH6.0-CO^tt : 25°C, pH6.0, 5P#WT?90 %J£JLh, 25t\ 1 7NFffl-C70 
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^— y : 



(g) : #74 3, 0 0 0 (SDS-PAGE) 

( h ) Km ft ! "*f> =f v > L 5.9 mM (pH6. 5) 

(6) JilTcT) (a) „ (b) Xit (c) CD&^M^n y>^y^--tt 0 
(a.) BB^J#-^l-C^$tL4T^yB?E^I^f,*4SeR . 

(b) E3W-^lT^£fr*T3 y»E?i|Ki5V>T, 1 & L < mm<D T $ J Wt 

titmxittfm ztitzr^ s mnm& % & •? , 3 y > * * y y--t~?& 

( c ) e?ij#-5§- 1 -c^s ti-s r s j mnm 1 8 0 %ja_htf>ffirate r 5 y & 

(7) J^TO (a) , (b) Xl± (c) 02«M+F^3 y>t + y^-^^3- 

(a) E?ijf 1 1 7 <y SE^^fj 

(b) E?!l##l"CiE$*L-5r 5 yUE^JtC^^T, HUliliOTUl 

( c ) mm^r lt^ti&T < ; mum tzo %m±offiratt*^-tr ^ y r 
eai ^ & 0, 3 v > * * > y - -tf stt * * s a K 

(8) (7) |Efc<7)Hf>r7 y >**y^--tltfK^-£^y* *-DNAKJf A 

(9) (8) E«oa*tfex.flcDNA*^tp^Kte»lfrXli^RSAflto 

(10) £1 (9) E«o^5MEiH#Xli^K*Afr*i&*Ulgf*L, 

[0 0 0 7] 

fc^-Sr&^-f & C <h <fc t#£ d <h ^-e § £ o Bfc£Kfflv»£ W n y y * * y ^ 
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, /^;w^JRS*-if;i/3 v>**~>r— tfitft?- (#^¥5-115281-t^#fE«c) 
[0 0 0 8] 

-eHJjy^^^ K (pSOMl) (#M¥5-115281-f"^|S«)H, Ko^rv^T 
[0 0 0 9] 

>X^X\ ±IMtwa*^x.#D N A ^flaS* 7 A , QIAGEN(7^-3 vtt)^ 
[0 0 10] 

2, *f j l < it±mmm5a, jtm~mjmo9(Mmm±m), xLi-Bi ue (stratagene 

C t &X # * o 

[0 0 1 1 ] 

fir, #jx.ti\ mmmvf<7)i§&, %h*itz%mm&w (*<?>*tt*e>m 
)\<> x v—tfj&itt kdna*^lt 

o 

[0 0 12] 
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$0 f^flt^^i^-e^o #:^T% 3n--^ii/;7^^-^ 
[0 0 13] 

— *fctwOV»TpH6.0OMES 7 r K*3V*T— Bfe 
llt^o 7 -r ;i/ Hf;vnv>, v r-«fe\ Toos& 

t>*4-TS 7 T>*\£ -j >£-^fr500mMTris-HCl/^y 7 r - (pH7. 7) CgLtfecOf 
&J%ZWLm'f2>o 55D*> ltfcKoi^TRi&iS (ISLlOOmM MS^y 77- pH6.5 

[0 0 14] 

«rfir.oTJ&«±fltSr»* 0 -t<Oi&**#±Jt K*tU pH6. OMm^a^rSI*. p 

L T , *#§0J! <D fIS Hf ;l/ rr -> > ^ * v ^ - -tr £ » * C t &"C § & 0 
[0 0 1 5] 

>; >^zltK** -7A, -7 a, asa^^y**, 

*Hfcg 2 fife, 2 ^ & l < ii«v > **>^<7)teHialio l IMl^iJin L 

[0 0 16] 
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14, Mx.l£. 30-42°C, UZ L < (437t: frf^-e 6 ~24H#F^ S^vlf f#£TO#, 

«9 3 v > * * -> -tf 4- ffKt & \,z it , aur & m 

[0017] 
[0 0 18] 

n \zLX^hfitzmmmWL^h^k^m^^^^yir^iyV-^^^m-f 
[0 0 19] 

1) 0.2M f>3-», lOOmM Tris-HCl, 2 mM KC1, 0.05% Triton-XlOO pH7.7 

2) 80U/ml POD^iS 

3) 0.2% phenol : &Wl 

4) 0.2% 4-T ^ 7 T^f-kf 1 ; >mWL 

5) 0.3% SDS 

6) 20mM Tris-HCl, lmM KC1, 0.2%BSApH7.7 (W^ffiM) 
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1) 5ml 

2) 1ml 

3) 2ml 

4) 1ml 

[0 0 2 0] 

1) feiiMmM 0. 95 ml £37°C , 5 ^Pfl ~f V 4 > ^ ^ ~> 3 > & 0 

2) @2Sf$[ (0.04U/ml~0.16U/mHC^#«-ep^) 0.05 ml^Ml^-t&o 

3) 37r H £ v> T 1053* ^1 fflfc £ *k & 0 

4) ioftm<DKfc^ ±ieo.3% sds mifc*m&-fz> 0 

5) 25V MX 10 frmtmfe. 495 nm<7)«jt^ilJ^-r^o (ODsample) 

yy >^mit. mmm<om^m k 0.3% sds c 1 k io-ci^ 

-^&o ODblank) 

U/m 1 = (ODsample- ODblank) X0.95 
[0 0 2 1 ] 

(mmm 1 ) 

®.fr&z.fe-7°?X < KDNA (pSOMl) ti2>±mWE.coli JM109(pS0Ml 

) (FERM BP-3604) ^LB^ (DIFC0f±^) Ct^f L, Ift^*lL/:fl f^l 
#:^ibQIAGEN(QIAGENM)^^fflLTa^^#:y7X^ KpSOMl^ffltU, 
Ltzo mhtifz-fy 7. ^ Kli, ^100^ g-C&o£; 0 
[0 0 2 2] 

!#<b*i£-7°^;^ R£&<hKN*^ D^ffl^^- (@W1H§-3W 4) 
>#'>?M0.075mMTT~Ex-taq (^Miitt^) U pSOMl^M LTPCRi#itiI 
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ZBan&imzf Spe I\ZXmm.mm*®MLtz'ik, «#lpS0Ml<7)Bam KIM Spe I?£ 

im^w-m (mm*) cT4'j*--t:'(^-'j >*-?if)^^t7^^ 
9_ ^ y- v 3 >^7f^, RSit £ 3 > ^f- > hHi E.coii . mo9xm^m±m 

>k^^X\ ^(D^mfc? 4 -7*7*) - try ill/ >)> 5 o ju g/m\ n^^t^m^^ 

^-7°^- b £2t£<OTY^7citttl (T> fcf v U > 5 0 // g/mK ImM IPTG£# 
*ff*#*Tlfe, 4 o CtCT207>ra-7°I^- hifrip&fi 1 ^ ^<7)±7)^^-r KN+ ( 

[0 0 2 3] 

?^L7t:-7 ;L-^-(7)— tttcov^-C, pH6. 0c7)100mM MES^' y ~7 r — X*'M h 

tzmmzmz. 25°cx-m<vmmzn^fzo ftwit, y * 

TlOOmM Hf;i/3 yXfgMlil), 500mM Tris-HC 1 (jftjfci(*|ltt*l) , pH7 
.7, 0.2mM Toos((BIt:^W^)> 0. 16mM 4-7^7>flf'J XlgjtittS 
)Wl0U/ml P0D(^r7 ^—?ynm)T%;&Kfc$:ft ^fz Q y 4 )V 9 -±OHfe 

[0 0 2 4] 

<> 9— tfc^>7-f ^^-^cov^T, 0.12 mM t>3y>(fgW±l), 100m 
M MES (IWItfbW^P/r) > 0.2mM Toos(|W)t'fl:^W^R'f)> 10U/ml P0D(* 7 n 
-^>tt$!D$.a f . 16mM4-aminoantipyrine(^:M y fb^ ; f : ±^) ( pH6. 5) Til M 

mzmtifzmm<7>$immffiwtLxmiRLfzo ±tmmzx<o, mtt^r-eo 
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SKL?t1*l30V»-C2ml TY^tfl (5 0^ g/ml7> fcfv'; lmM IPTG£^-fr 

) izxtgrnzfT-otzo is-2mm<7)mm<7)fe, m^m^xm^ m^LX20aM 

Tris-HClpH8.0, lmM KC1, pH7.7K«&LTjg^$fc*#£*TV\ jt'L^Ht (12000 
r.p.m., 3#«) ^lT-o/:o » t>*Lfc«fe#Ji»Sr, pH 7. 7#f£T r $,t> f pH6. 5##T 
-e^teiU^ U pH6. 5T"C«Offirt*pH7. 7TT-tfHlK$£v>^ft:£ jl^R L/c 0 

pH6.5-C<7)^:c£^v^<7)^#_hyt(7), i^14*£T^^14£ffHfli L 
fee lOOmM MES, pH6. 0 0.9mH^L, flfe#i£0. lml £fl§JU LT25T;, 15B#P« 
aSrffofeo ^a?ft0.1ml^200mM Tris-HCl(pH7.7), lmM KCl&m) 

. 2%BSA0. 9mlt?l(MSH#JR L, fSteOffl5e£fx ofc e 

±JE<Z>*ffcK J: »K pH6.5-ecoRtDt4^fo]±L, ^o^ettfc ft± LT^f-^ 
H@£H 4: ft* L o _hf $ ;v n >> > * * v ^ - -tfitfcT- £ U 
#t^777^ K £pS0M3 t^-^i Lfzo -7°^ X 5 KpS0M3(i , BdJlfrftB; A£*& 

mm&mftpft m^^jmt j t>9~^FEm bp-8370£ ltsie$*itv»4 0 

^7°^X S Wn- KLt^-5f;vav /t^y y--tf <£>flS@5?!]£CEQ2000D 
NASequencing System -7 ? v > n - )V 9 — ttSU) £ffiv>T&5e Lfc tC^> (BE 
£iJ#-s§-2 tcfEfO % 3f:|&^OHf;i/3 v^—tfti, 6l§g <7>^;v * 5 >g£ 

V v > H , 241# S (D T X 9 > ^ U > > £t£ H , 324# @ 

#-!§■ 1 KSE«) 

[0 0 2 5] 

WJ 2 ) 

±IS<0 J:M:LTH<9 ftfc&gH* ^ =r v > * * -> -tfalf^ £ # tr AJM (E 
.coli)JM109 (pS0M3) 5 0 fx g/m 1 7 > fcfv V >£-£frT YJgife (1% 
F-h'J7°h>, 0. 5 %A^h->f-^hx^^h5^b, 0. 5%Na 

ck pH7. 5) loomiT'i &nmm.t otgmLtz^ mm^mm L fz 1 L<D T 

Yt%& (ill, lmM IPTG HI 0mlIIL/:o ill, ®|£&120r.p.m. 

, 3 i x:\zx%) 2 ommmmLtzo 

[0 0 2 6] 
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20mMTris-HCl, 50mM EDTA, p H8. OTf^lS £fir o £ 0 *<D X n K LTt# h 

ti tz mw-mm m. k n t x m^-mm z n o x mfe z m% t x mmmm z n tz 0 

. . . [0 0 2 7] . . 

±mxnbthtzffl.mm50m\ «t lt2o%o«t ^ a £#nx.-c^ati* 

£fro£ 0 fi!c^ty£I£l£50mM KC1, 20mM Tris-HClS-^mM EDTAOM*m^V»^ 
[0 0 2 8] 

X-r -7 7°3 (DEAE- b 3/*— ;i/ ^>^nvl) 
DEAE-h3^-;v (TOSOttM) 300ml^5tmL^*7A^±fB3lfi^^^P^$ 
600ml OlOOmM KC1, 20mM Tris-HCl, 2mM EDTA, pH8. OXfafr L fclfe, 150mM K 
C120mMTris-HCl, 2mM EDTA, pH8. OXiUft Zft o tz 0 V§m**7f£, ffiM<7)j|^I 
^^0J|XL. i^liB, 150mM KC1, 2mM EDTA£#fr50mM'J ^gj^ y "7 r -pH7. 5CT 
mt*fr<otzo 

[0 0 2 9] 

7 7^4 (^7rf'7 7^G-75 ^;i^i§#L3) 
150mM KCIS.^ 2mM EDTA^Ia tf 50mM'J 77r -pH7. 5"C^ y y T y j X 

Lfz^y rf-; ^G-75 ("7 r v v TM)200ml Lfc 77 9 A * r 

•7 Lfc»*iftl5ml * - v LXr)V?>m$:ft o fc„ 

*O0D280nm&£ 0O?S14(±, £j 2 5Ufabo£o \§hfctz*f)\/U-sy**=s 

[0 0 3 0] 

(H«!I3) 
pH^5e14 

50mM MES-NaOH (pH 5.5, 6.0, 6.5) 

50mMV >i*^y7A^*7 7 r-(pH 6.5, 7.0, 7.5, 8.0) 

50mM Tris-HCl A*7 7r-(pH 8.0> 8.5, 9.0) 
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50mM CHES-NaOH^" 777- (pH 9. 0, 9. 5, 10. 0) 
50mM CAPS-NaOH(pH 10.0, 10.5, 11.0) 

<D&siv 7 7-tf{:t25t:T«1*^ML^, *mm<7>mft£&*mfc L 
TcfS*, mi [ZTrs-tm^^h^tzo ^pH$£Bt±, pH 6.0~11.0-e& 

o/:„ . . 

[0 0 3 1 ] 

SlpH 

50mM MES-NaOH (pH 5.5, 6.0, 6.5) 

50mM'; >$t#'7 ^A^'7 7 7-(pH 6.5, 7.0, 7.5, 8.0) 

50mM Tris-HCl y 7 r - (pH 8. 0, 8.5, 9.0) 

50mM CHES-NaOH^ 777- (pH 9. 0, 9. 5, 10. 0) 

<7)&/*y 7 r-cflC TlOOmM t>ny>, 0. 2mM Toos , 0. 16mM 4-7^ 7 7>f 
ofc 0 H2<fc*K SiSpHfi, 6.5#jfi-C*ofeo 

lOOmM Tris-HCl (pH7. 7)T"C100mM"f v > fcJ&iaflfCRJS^^tt*, EI3 
{ZTjk-tM'OX^^tZo B3«fc»K MiSfiJgti 6 0 t>fti£T*£>o/Co 

50mM V ^Aj^af^ (pH7.5) #fijg-ei0^P«3 LfzWfk 

/Co 

Kmfg 

/Co i/c, pH6.5, 7.0T'{±50mM MES/^'7 7 T-, pH7. 7K;fc^T fiTris-HCl^' 7 
7 7-^flU §t&Mt LT0.2mM Toos, 0. 16 mM 4-T ^7 7>f ti'J>, 10U 

/ml /<-**->r-^'CR{D*fi : ort:o 

#pH-e<7)KmH(±5.9 mM (pH6. 5) , 3. 8 mM (pH7.0), 3.9 mM (p 

H7.7)-C*ofco 

[0 0 3 2] 
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(H*fc#04) 

m£.mRzf&^m-*f^ n ~> > * ^ -> y-jf&i. 2u/mi £pH6. st-cs^ M<?)f^ 

n v><h 3710(7)^^^ o£o jK/£?£<7>£lJct^ 50mM MES, 60mM NaCl, 0. 2raM T 
oos, 0. 16mM4-T 5 J T>^k?0 20U/ml y If t Ltz 0 ^£S* 

.Srl2I5H^L?to EI 5 COM *) ^ t&ggS^f^n -> ^**y ^--tf {±, pH6.5TTif 

[0 0 3 3] 

m%MJk Tf&$m*f1l' 3 v y * * v -tf * 100mM MES ( pH6. 0) Tt»25t H T 1 
[0 0 3 4] 

£tt ^^tf 3 y > t y y - ^» i < lilt i , *f&W±, jg|t±^ffl 
[0 0 3 5] 

[se^ij^] 

SEQUENCE LISTING 
<110> KIKK0MAN CORPORATION 

<120> AN ENGINEER-TYPE SARCOSINE OXIDASE, AN ENGINEER-TYPE 

SARCOSINE OXIDASE GENE, A RECOMBINANT DNA AND A PROCESS 
FOR PRODUCING AN ENGINEER-TYPE SARCOSINE OXIDASE 

<130> P2319 

<160> 4 

<210> 1 

<211> 387 

<212> PRT 

<213> Artificial Sequence 
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<400> 1 

Met Ser Thr His Phe Asp Val His Val Val Gly Ala Gly Ser Met 
15 10 15 

Gly Met Ala Ala Gly Tyr Tyr Leu Ala Lys Gin Gly Val Lys Thr 

20 25 30 

Leu Leu Val Asp Ala Phe Asp Pro Pro His Thr Glu Gly Ser His 

35 40 45 

His Gly Asp Thr Arg His His Arg His Ala Tyr Gly Glu Gly Arg 

50 55 60 

Lys Tyr Val Pro Phe Ala Leu Arg Ala Gin Glu Leu Trp Tyr Glu 

65 70 75 

Leu Glu Asn Glu Thr His Asn Lys His Phe Thr Lys Thr Gly Val 

80 85 90 

Leu Val Phe Gly Pro Lys Gly Glu Ser Asp Phe Val Ala Glu Thr 

95 100 105 

Met Glu Ala Ala Ala Glu His Ser Leu Thr Val Asp Leu Leu Glu 

110 115 120 

Gly Asp Glu His Asn Thr Arg Trp Pro Gly His Thr Val Pro Glu 

125 130 135 

Asn Tyr Asn Ala lie Phe Glu Pro Asn Ser Gly Val Leu Phe Ser 

140 145 150 

Glu Asn Cys His Arg Ser Tyr Arg Glu Leu Ala Val Ala Lys Gly 

155 160 165 

Ala Lys His Leu Thr Tyr Thr Arg Val Glu Asp Phe Glu Val Ser 

170 175 180 

Gin Asp Gin Val Lys His Gin Thr Ala Asn Gly Ser Tyr Thr Ala 

185 190 195 

Asp Lys Leu He Val Ser Met Gly Ala Trp Asn Ser Lys Leu Leu 

200 205 210 



WKfiF 2 0 0 4 



-3031301 



t&M. 2003-121533 



-^-v: 16/ 



Ser Lys Leu Asn Leu Asn Phe Pro Leu Gin Pro Tyr Arg Gin Val 

215 220 225 

Val Gly Phe Phe Asp Ser Asn Glu Ala Lys Tyr Ser Asn Asp Val 

230 235 240 

Gly Tyr Pro Ala Phe Met Val Glu Val Pro Lys Gly His Tyr Tyr 

245 250 255 

Gly Phe Pro Ser Phe Gly Gly Cys Gly Leu Lys His Gly Tyr His 

260 265 270 

Thr Tyr Gly Gin Gin His Asp Pro Asp Thr His Asn Arg Glu Phe 

275 280 285 

Gly Ala Tyr Gin Glu Asp Glu Ser Asn Leu Arg Asp Phe Leu Glu 

290 295 300 

Lys Tyr Met Pro Glu Ala Asn Gly Glu Leu Lys Arg Gly Ala Val 

305 310 315 

Cys Met Tyr Thr Lys Thr Pro Asp His His Phe Val His Asp Thr 

320 325 330 

His Pro Glu His Ser Asn Val Phe Val Ala Ala Gly Phe Ser Gly 

335 340 345 

His Gly Phe Lys Phe Ser Ser Val Val Gly Glu Val Leu Ser Gin 

350 355 360 

Leu Ala Thr Thr Gly Lys Thr Glu His Asp Phe Ser His Phe Ser 

365 370 375 

His Asn Arg Pro Ala Leu Lys Gin Lys Thr Thr His 

380 385 387 

<210> 2 
<211> 1164 
<212> DNA 

<213> Artificial Sequence 

mtiE# 2004-3031301 



mm 2003-121533 



^-vl 17/ 



<400> 2 






atgagtacac 


attttgatgt 


gattgttgtt 


tactatttag 


caaaacaagg 


agtcaaaaca 


acagaaggaa 


gccatcacgg 


tgatactcgc 


gaatatgttc 


catttgcact 


aagagcacaa 


cacaataaga 


tttttacaaa 


aacaggcgt t 


ttcgttgccg 


aaacaatgga 


ggcagctgca 


ggtgatgaaa 


tcaatacgcg 


ctggcccggc 


tttgaaccaa 


attcaggcgt 


attgttcagt 


gctgtagcaa 


aaggagcaaa 


aattttaaca 


caagaccaag 


ttaaaatcca 


aacggcaaat 


agtatgggtg 


cttggaatag 


taaactactt 


ccataccgcc 


aagttgtagg 


attttttgat 


gattatccag 


cattcatggt 


agaagtacca 


ggtggctgcg 


gtttgaaaat 


agggtatcat 


attaaccgtg 


aatttggtgc 


ttatcaagag 


aaatatatgc 


cagaagcaaa 


tggcgagtta 


acaccagatg 


aacatttcgt 


gattgatact 


gctggtttct 


ctggacacgg 


ctttaaattt 


ttagcgacaa 


caggtaaaac 


agaacatgat 


ttaaaacaga 


aaacaacgat 


ttaa 1164 



<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

gtaccggatc cgctagcttt ac 22 



ggagcaggat 


caatgggaat 


ggctgcaggg 60 


ttattggtgg 


atgcattcga 


tccgccgcat 


120 


attatccgcc 


atgcttacgg 


tgaaggaaga 180 


gaattatggt 


atgaacttga 


aaatgaaaca. 240 


ctagtttttg 


gtccgaaagg 


tgaatccgat 


300 


gaacattcat 


tgatcgtgga 


tttacttgag 


360 


ataacggttc 


ctgaaaacta 


taatgeaatt 


420 


gagaattgta 


ttcgttcata 


ccgtgagctg 


480 


tatactcgtg 


ttgaggattt 


tgaagtttct 


540 


ggatcgtaca 


cage t gat aa 


attaategta 


600 


tctaaattaa 


atcttgacat 


cccattacag 


660 


tctaatgaag 


caaagtacag 


caatgatgtg 


720 


aaaggtattt 


attaeggatt 


cccaagcttc 


780 


acgtatggtc 


aacaaatcga 


ccctgatacg 


840 


gatgaaagta 


atettcgega 


tttcttggaa 


900 


aaacgaggcg 


cagcttgtat 


gtacacgaaa 


960 


catccagaac 


attccaatgt 


tttegtagea 


1020 


tcaagtgtag 


tcggtgaagt 


gttaagtcaa 


1080 


atttcaattt 


tctcaataaa 


tcgtcctgct 


1140 



/±J1E# 2004-3031301 



#m 2003-121533 ^- v : 18/E 

<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<400> 4 . . .. 

cgacggccag agate tact a g 21 

[mi] 

[02] 

^WSctlf ;v n y > t + "> r - ^OS I p H£^1-[Ho 
[HI 3] 

[14] 

^f&l^&^M^f ^ 3y>t + y ^ - -tf £ ^"TEIo 

[05] 



taiE# 2004-3031301 



2003-121533 



^-vl 1/ 



[mi] 



mm 



»100 
80 
o 60 

CO 

g 40 
5 20 

CD 

0 



1 . pH Stability 




0$fr* 0€S~*i()H 
GQW* CAPSHMtOH 



5 6 7 



9 10 11 



tBIiE# 2004-3031301 



mm 2003-121533 



^-v: 2/ 



[EI 2] 



100 
S 80 

£ 60 

o 
to 

§ 40 

I 

Si 2 0 



2. pH Optimum 




O M 


* CS-NiOH 




flM toUssiua Phoiphitt 




« TfU-MCI 


©so 


til CHEJMIiOH 



6 



7 PH« 



9 



10 



[HI 3] 



100 



3. optimum temperature 




mSE# 2004-3031301 



2003-121533 



^-v: 3/E 



4] 



100 



o 20 



|4. Thermal stability 




H5] 

05.5/1 M-tf ;i,aS/>£*»*<0KJ£«ja 



o 

D 

5 

5 

5 
n 
m 



70- 
















60- 














50- 














40- 














30- 
20- 


























o &mm d.2u/m) 

n P&S(1.2U/a) 


10- 
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■ 
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ffiliE# 2004-3031301 



#11 2003-121533 



mm 

(2) i^T<7) (a) , (b) Xfi (c) Oft^M"?^ v > v- ^--t? * 3 - 

(b) s^ij^i -r^n^y^ ymnm^^^x, 1 & t< (imisor ^ sm 

(c) SS^iJ^l-e^^n^T^ ymSS^Ji 8 0%^±^*g|5]14£^1-T^ JWl 



miiE# 2004-3031301 



mm. 2 0 0 3 - 1 2 1 5 3 3 ^- V \ 1/E 



mi 2003-121533 
50300699370 

mm 

mz.mm±f% 0094 

1 5^ 4H28B 

[jsma] ¥^i5^4^25B 



2004-3031301 



1/E 



&m 2003-1215 3 3 

m m a m & m m 



i . 



[000004477] 
19 99^ 8B16B 
^m^ri^BBHTif BB 2 5 0#ltfe 



tB tl# 2004-3031301 



